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(57) Abstract 

A method for continuous-wave ion beam 
time-of-flight mass-spectrometric analysis 
implemented by a corresponding device provides 
for directing a continuous-wave ion beam from an 
ion source (6) onto a means for periodical emission 
of ions with different mass of an ion modulator (2) 
in a direction perpendicular to the ion drift space 
(18). Then a periodical pulsed modulation of the 
ions with different mass is effected by means of 
successive accumulation of ions in the modulator 

(2) during the time of flight of the ions with the 
heaviest mass through the zone of their accumu- 
lation, and expulsion of ions with different mass 
by a means (7) for expulsion of ions with different 
mass of the ion modulator (2) from the zone of 
accumulation of ions with different mass, with 
simultaneous discontinuation of the continuous- 
wave L>r urn of ions with different mass by a means 

(3) for periodical emission of ions with different 
mass for a time of their expulsion, and with 
subsequent acceleration of ions with different 
mass by a means (10) for acceleration of ions of 
different mass of the ion modulator (2) towards the 
ion drift space (18). Then packets of ions with the 
same mass are registered by means of an ion 
registration unit (21). 
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(57)Pe*«paT 



5 Cnocod uaoo-cneHTpoueTpHqecKoro aHaJiH3a no spelean 

npojieia HenpepuEHoro ny^Ka hohob* peajiH3yeMHii ycTpoftciEou 
wacc-cneKTpoueTpHqecKoro aHajiH3a no spsusHU npojieia Henpe- 
pHEHoro ny^Ha hohob, 3aHJiKraae!ncfl b tom, ^ito e epenciBO ne- 
pnozuraecHQfi nonaqii hohob pa3HHx Mace Monyjifliopa (2) hohob 
10 nepneHUHHyjmpHO npocipaHCTBy (18) apett$a hohob H3 HciotiHH- 
Ha (6) hohob no nam HenpepHEHHft ny^OK hohob. 3aTew ooymecT- 
ejihiot nepHOz*H<iecHy» HMnyjiBCH^D uonyjifliiHio hohob pa3HHx uacc 
noo^iepenHHid HaHaimHEaHHSM b MogyjiHTope (2) hohob b leqeHHe 
BpeweHH nojieia HOHaMH caMOfi THaejiofii Maccn ofiJiaciH hx HaHon- 

15 JI6HHH H BHTaJIHHBaHHSid HOHOB pa3HHX MaCC CpeHCTEQM (7) EH- 

TajiHHBaHHH hohob pasHHX Mace Monyjifliopa (2) HOHOB, HaHon- 

JieHHHX HOHOB pa3HHX MaCC C 0 3H OB p6 M 6 H HHM IipQ H psiIHe HH6M IIQ- 

na^H HenpepHBHoro ny^Ha hohob pa3Hbtx uacc cpesciBOM (3) ne- 
pHoa[H^ecHOfi nona^H hohob pa3Hiax Mace Ha Bpeua hx BHTajiHHBa- 
20 hhh h nocjiei^iomHM ycHopeHHew hohob pa3HHx Mace cpenciBOU 

(10) JCKOpeHHH HOHOB pa3HHX MaCC MOZtfJIHTQpa (2) HOHOB B 

npocipaHCTBO (18) apett$a hohob, 3aieM perncipHpyioT Cjidhdm 
(21) perHcipauHH hohob naHera hohoe o?HOfi Maccu. 
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CIIOCOE MACC-CIIEKTPOMETPjMECKOrC AHAJW3A no BEEMEHH 
nPOJETA HEHPEHiEHOrO IIFfflA. MOHOE M YCTPOKCTBO MR 

ErO OCyiHECTEJIEMfl 

OdjiaCTB TeXHHBH 

5 J/l3 0dpeTeHiie OIHOOHTCH B ldS.OO-CII6BIpOM6 ipn^eoKHfvi Me TS- 

naM onpe?ejieHMH Ba^eciEeHHoro h b Dundee TseHHoro cociaEa 
HenpepHEHoro ny^aa hohob, a donee to^iho - b enccodaw Macc- 
cneKipoiieTpHuecKoro aHajiH3a no ep6M8hh npoJieTa HenpepHEHo- 
ro ny^Ba hohob h b ycipoHCTEaM zyin ero ocymecTEneHHH. 

10 Ilpe Utile CTEyiOlUHH ypOEeHB TeXHHBH 

H3secTeH cnocotf Macc-cneBipoMeTpHqecHoro aHajiH3a no 
EpeweHM npOJieTa HenpepHEHoro n^Ba HOHOE (Review of Scientific 
Instruments v. 57, N4, 1986, pp 583-592. J.D. Pinkstone, M. 
Rabb, J.Th. Watson, J. Allison "New Time-of-Flight Mass Spec- 

15 

trometer for Improved Mass Resolution, Versatility, and Mass 
Spectrometry (Mass Spectrometry Studies".) 

nyTeM nona^n HenpepHEHoro ny^isa hohoe pa3Hbix Mace, nepwozu*- 
^iecBOia HMnyjiBCHOK MOZiyjiHUHH HenpepHEHoro ny^Ba HOHOE pa3HHX 

2-° Mace, nepnowecBoro noJiy^ieHHfi naaeTOE hohob pasHEx Mace c 
nocjieztyioiueM ncna^eiS hx e npocipaHOTEO upeficpa hohoe, pa3ne- 
jieHHH Kascz^oro naBe«Ea hohob pa3Htix Mace 3a EpeMfl ero npoJie- 
Ta npocipaHCTEa z^peM^a hohoe e naBS th hohoe oztHOlt uaccH h 
noo^epenHoM perHCTpannn naBSTOE hohoe ozuiofi Macon. Ho naH- 

2.5 HOMy cnocsdy nonary HenpeptiBHoro ny^Ba hohoe pa3HHx Mace h 
cejieBTHpoEaHHOw 3HeprHH ocymeciEJiflioT e h anpaE ne hh h npcz^ojib- 
H om och npocipaHCTEa zy?eS$a hohob, a nepHOwecB;;^ iiMnyat- 
CHyio MO^vjifliiHm HenpepHEHoro ny^iaa hohoe pa3HHx Mace ocyme- 
ctejihiot noo^iepenHHM oTBJiOHeHHeM HenpepHEHoro ny^Ka hohoe 

30 pa3Hbix Mace othochtbjibho npoziojiBHOH och npocTpaHCTEa upefi- 
$a hohoe e npoxoszjeHHeM ny^iaa hohoe pa3HKx Mace e npocT- 
paHCTBO upeficpa hohoe e u sMeHT nepeceqeHHH ere npoziojiBHoM 

OCH. 

M3EecTH0 Tassce ycipoijCTEO Maec-cneBipoMeTpHiiecBoro 
35 aHajiH3a no EpeMeHH npojieia HenpepHEHoro nyw hohoe (Review 
of Scientific Instruments v. 57, E4, 1985, pp 583-592 J.D. 
Pinkstone, M. Rabb, J.Th. Watson, J. Allison "New Time-of- 
Flight Mass Spectrometer for Improved M. ass Resolution, Versa- 
lity, and Mass Spectrometry (Mass Soectrometry Studies."), 

40 
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peaJiH3^K>mee 3&hhhM cnocod a cozjepjaainee pa3MemeHHHe e rep- 
M8 thih dm nopnyce h coodmeHHbie Me»2$ codoM hcto^hhk hdhdb, 

MOHyjIflTOp HOHOE H npJH8UHHH HOHOE, BXOZtHBH ftJIDCKGCTB K 3T0- 

pars nepneHzmKyjiflpHa nponojiBHoft dch npocicpaHCTEa upeMcpa 
5 hohoe, h pacnajioscsHHue EHe Hopnyca hcxo^hhb nHTaHHH , sjieB- 

TpH^eCKH CEH3aHHbiH 0 M DflyjIHTGpOM , H dJIOK perHCTpaUHH HOHOE 
3JI6 H TpH*I6 C K H CEH3aHHblH C npH8MHHH 3M H0H3E. .ZfeHHOe yCipOHCT- 

eo nGnojiHMTejiBHO coaepsHi ceaeKTDp SHspmM hohoe, csodineH- 

HblM CEDHMH EXOZJHOt H EHXOPO'ft meJIHMH C 3D TBS TC TE8HH0 C HG- 
10 TO^IHHK DM HOHOE H MG^yJIHTDpOM HOHDE H paCnOJIOESHHHH TaH, <1TS 

nemp ero EbixozmoM mejm pacnojiojKSH Ha nponoaBHOH och Moay- 

JlflTOpa H3H3E, a MOflyjIHTOp H3H3E COZiepEHT Gpe ZICTE3 3TH JIDHe- 

hhh ny*iHa hohoe pa3HHx Mace, sjieKTpnqecHH cEH3aHH3e c hc- 

TD^IHHKDM nHTaHHH H COOdiiieHHOe C EHX3ZtfJ3M Iii,eJIBIO ceneHTDpa 
15 SHSpTHH H3H3B, H cpeHCTED CTp3dHp3BaHHff ny^IHa H3H3E pa3HUX 
MaGC, SJISKipHqeCKH CEH3aHH3e C HCT3^HHK3M nHTaHHH, H Had3p 

mia$parii, c kstophm cosdineHbi cpeaciED oiKJiOHeHHH ny^aa hohoe 
pa3HHx Mace h cpenciEO cipsdHpGEaHHfl ny^ina hshoe pa3HHX 
Mace. 

20 OzmaHO no naHHOMy cnocody h peaJM3yiomeMy ero ycTpoMcT- 

Ey MQZ^yTOHH H3H0E DTKJIOHe HH6M ny^IKa 0TH0CHT8 JIBHO np3^3JlB- 

HSfl och npscipaHCTEa apefigja hdhob h ycuJieHne hx npneMHHH dm 
H3H3B T3J1BH0 E M0M8HT nepece<ieHHH 3T0M OCH pe3KG yMeHBinaeT 
KOJIM^eCTED aHaJM3MpyeMHX HOHOE, ^TO, E CEOK) O^epe^B, P83KD 

25 CHHjaae t ^yECTEHTe jibh octb Macc-cneH Tp DMe Tpw^e ch oro aHajin3a. 

KpoMe T3TD , no naHHDMy enscody h peajiH3yioiueMy ero yc- 
TpoMCTEy ceneKiop SHeprnn hohoe hmbs t orpaHHieHHbie eo3mosc- 

HGCTH CejieHTHpOEaHHfl , TITO npHE 32.HT H yEejIH^ISHHIO HJIHTeJIBH 3C- 

ih naHeTOE hohoe ohhoh MaccH e momsht perncTpaiiHH no cpaE- 

30 H8HHK) G HJIHTeJIBHDCTBK) naKeia HOHOE paBHHX MaCC E M0M8HT 

ero noaa^H e npocipaHCTEO upenffla hdhde, ^ito, e cbdio aqepeziB, 
npHEOziHT k noHHBteHHH) paspeiiiaiomefl cnocodHOCTH Macc-cneKipo- 
MeipHqecKDro aHanH3a. 

PaCKpHTHe H3Ddp8T8HHfl 

3b E ocHDEy H3 3dpsT8HHH dma nojioacena 3c.aa^a pa3padOTKH 
cnocoda Macc-cneKTpoMeTpHqecaoro aHa:iH3a no EpsMeHH npoaeia 
HenpspHEHorc nyuaa hshoe, no KciopoMy nona^a HsnpepbiEHoro 
ny^Ka hohoe pa3HHx Mace aoynecTBUflnacB dH e TaH dm HanpaEJie- 
hhh, a nepHOWJTOCBafl HMnyjibCHan MoayjiflnHH HenpepHEHoro ny^- 
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Ba hohoe pa3HHx Mace ooymeciEJifljiacB oh Tan, a saHae 0035a- 
Hue ycipoHCTEa Maoo-cnsHTpoMeipn^ieoK oro aHajiH3a no ipeweHH 
npojieia HenpepHEHoro ny^Ha hohoe, b HOicpoM hcto^hhk hohoe 
Ohji 6u pacnojioseH iaK, a hohctp^kiihh MOziyaHiopa hohoe Oh- 

5 jia dH BHiiojiHOHa iaK, ^to no3EOJiHJio Obi yEejunraifc K03in^ecTB0 
Maco-oneHTpoMeTpM^iecHH aH a jih 3Hpy e mhx hohoe h yiisHBtnnTB 
HJiHTejiBHOCTB naneia hohoe o?hoK MaccH. 

8to nociHraeioH km, «lto e onocode Macc-cneHipoMe ipn- 
tiecKoro aHajiH3a no EpeMeHH npojieia HenpepbiBHoro ny^Ha ho- 

10 hoe nyiSM nogaqn HenpepHEHoro ny*jKa hohoe pa3HHx Mace, ne- 
pnonntiecK ofi HMnyjiBOHOfi MOnyjiflitHH HenpepHBHoro ny^Ha hohoe 
pa3Hbix Mace, nepnowscKoro nojiyqeHHH naHeTOE hohoe pa3Hbix 
Mace c nocjienyiomefl nozia^ea hx e npocipaHCTEO zipen$a hohoe, 
pa3ne3ieHHH Kaatztoro naHeia hohoe pa3Hbix Mace 3a EpeMH ero 

15 npojieia npooTpaHOMa zjpencpa hohoe b naaeTbi hohoe ozjhoh Mac- 
ch h noo^epezmoft perncTpanHH naaeTOE hohoe ozmoft MaccH, co- 
rjnacHO H3 odpsTSHHio , n3?aij HenpepHBHoro nyqua hohoe pa3HHx 
Mace h SHeprnM ocymecTEJiflioT e HanpaBJieHHH, nepneHUHKyanpHOM 
nponojiBHOfi och npocipaHCTBa upeftgja hohob, a nepHOwecKy© 

£0 HMnynBCHyio MogyjiHiiHio HenpepHEHoro ny^Ka hohoe pa3HHx Mace 
oeymecTEJifliOT nooqepenHHM HaKanjiHEaHHeM hohob pa3HHx Mace 
e Te^eHHe epsmshh npojieia h OHaMH caMOH THacejioM MaccH odnac- 

TH HaK OnJISHHfl HOHOE pa3HHX MaCC H EHiaJIKHEaHHeM HaHOnJieHHHX 

hohoe pa3HHX Mace H3 odJiaciH HaBonneHHH hohoe pa3HHx Mace c 
25 o?HOEpsMeHHHM npeKpameHHeM noqa^H HenpepHEHoro ny^ma hohoe 
pa3HHX Maoc Ha EpeMH EHiajiHHEaHHH h nocjieziyioiUHM ycHopeHweM 
hohoe pa3HHx Mace e npocTpaHCTEO upeMcpa hohob. 

Uejiecooopa3HO, htoOh e cnocode Mace— cnewipoMe TpH^jecu 0— 
ro aHajiH3a no EpeMeHH npoaieia HenpepHEHoro ny^aa hohob 3Hep- 

30 THfl HOHOE P33HHX MaCC E OdJiaCTH H3H OHJieHHfl HOHOE pa3HHX 

Mace e nepnozi HaK onjie hhh ohjei Oh onpegejieHa cpenHHM 3Ha*ie- 
HHeM 3HeprHH, 3anaHHHM c OOTH ouieHHeM 

S 0 * £(i 0 /D 2 , rzte 

S 0 - CpeUHflfl SHSpTHH HOHOB pa3HHx Mace E odJiaciH HaHon- 
31? jis hhh hohoe; 

£ - cpenHHfl SHeprafl hohoe e npocupaHCTEe npeM$a hohoe, 
nojiy^eHHan mohsmh npn hx ycKopeHHH; 

1 - zyiHHa npodera hohoe b odnaeTH HaK onjieHHH \ 

L - ztfiHHa npodera hohoe e npocTpaHCTEe 3pefi$a hohoe. 
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lejiaiejiBHO, ^to(5h s cnooo(5e Macc-cneHTpoMeTpHqecKoro 
aHajiHsa no upsMeHH npojieia HenpepHEHoro ny^Ha hohoe 03HO- 
EpeMeHHO c pa3nejieHneM Kaamoro naKeza hohoe pasmax Mace 3a 
speuH nponeia npocipaHCTBa 5peii$a hohob ozihoh MaccH ocyme- 

5 c tehhjih (5h ypaEHeHne BpeiaeHH npojieia hohoe onHHaHOEOH MaccH 
h pa3jiiniH0fi BHeprHH, 3aBHCflineJi oi MecTa hx ciapia H3 oOjiac- 
ih HaHonjieHHH hohoe pa3HHx Mace, no perncTpaiiHH. 

Pa3yMH0, ^itoOh e cnocoOe Macc-cneKipoMeTpH^ecKoro aHa- 
jiH3a no speMeHH npoaeia HsnpepbiEHoro ny^Ka hohoe ypaEHHia- 

I0hh6 EpeiaeHH nponeia hohoe ohhoh MaccH ocymeoiEJiHJiH Oh yEejiH- 
^eHHew gjMHH nyTH hohoe c 003i&meH SHeprnea. 

TaKacs nenecsoOpasHQ, *itoGh e cnocooe Mace- ones tpdmst- 
pnqecKoro aHaJiH3a no speueBH npojieia HsnpepHEHoro ny<iKa ho- 
hoe yEejiH^eHHe hjihhh nyTH hohoe c CojiBuieS BHeprnea ocymecz- 

15 ejihjih Oh OTpaaeHHeM hx e iopM03fliueM nJiocKOM 32ie k ip 0 c za th- 
qecKOM nojie. 

9to nocTHraeTcs TaKace ieM, qio e yoTpoficrae hjih Macc- 
oneKipoueipH^ecBoro aHajiH3a no EpsMeHH npoasia HenpepHBHoro 
ny^aa hohoe, psajiH3yiomeM enocoo Macc-cneKipoMeTpH^ecKoro 
20aHajiH3a no EpeMeHH npojieia HenpepHEHoro ny^aa hohoe h cogep- 
EameM pasMemeHHHe e repMe th^ihom Kopnyce h cdo6ih8hhh6 Me&ny 

COOOH HCTO^IHHH HOHOE, MOZiyJIHTOp HOHOE H npHSMHHK HOHOE, 

ExoztHan njiocKOCTb KOToporo nepneHnHKyjiflpHa nponojiBHoM och 
npocTpaHCTEa npea$a hohoe, h pacnojioxeeHHHe EHe Kcpnyca hc- 

Z5 TO^HHK nHiaHHfl, BJieKTpHqeCKH CEH3aHHHH C MOnyiLHTOpOM HOHOE, 

h Ojiok perncTpauHH hohoe, aneKTpiraacBH CEHsaHHHB c npaeiiHH- 

HOM HOHOE, COrJiaCHO H3 00pe T6HHK), MO^yJIHTOp HOHOE C0?ep3KHT 

epencTEO nepH05H^ecH0H nown hohoe pa3HHx Mace, cooOiush- 

HHH C HCTO^HHHOM HOHOE H paCnOJIOKSHH Oe COOCHO C HHM , 0p85- 

30 cibo EHianKHEaHHH hohoe pa3HHx Mace , paCnOJIQ3K8 HHOe TaH, *ITO 
HanpaBJieHHe EHTaJiKHEaHHH hohoe pasHHx Mace nepneHzmuyjinpHO 
och pacnojioseHHH cpenciEa nepHonnqscKOH nona^H hohoe pa3- 

HHX MaCG H HCTO^IHHKa HOHOE pa3HHX MaCC H 3JI8 K TpH^ie 0 K H CEH- 

3aHHoe co cpencTEOM nepHonn^ecHOH nozia^H hohoe pasrax Mace h 

35C HCTOtJHHKOM nHTaHHH, h cpenoTBO yCHOpSHHH HOHOB pa3HHX 

Mace, pacnojioaceHHOt) coocho co cpezicTEDM EHTajiHHEaHHH hohoe 

P33HHX MaCC H 3JISK TpH^ieCKH CEH3aHHQS C HCTO^IHHK OM nHTaHHH. 

Ue3iecooopa3HO, <itoOh e yOTpoBcTse ztJin Macc-cneaTpoMeT- 
pHuecaoro aHaM3a no EpsneHH npojisia HenpepHEHoro ny^Ha ho- 
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hoe, peajiM3^K>meM cnocod Macc-cneHTpoMeTpH<iecKorc aHajiH3a 
no EpemeHH npojiesa HenpepuBHoro ny^aa hohoe, epencTEo nepn- 
ozuwecKOH noztatiH hohoe pa3HHx Mace MogyjiHiopa hohoe cozjep- 
scano dbi ^Ea paEHHx no zjJiHHe nnacTHH^aiHX BJiempona, paeno- 
5 jioseHHHx napajuiejiBH o ozihh HanpoiHE zipyroro Ha paccioflHHH 
MCHBine hjih paEHOM nojiOEHHe zuimhh nJiaciMHqaiHx ajisKiposoE 

H 3JieKHpHXieCKH CEH3aHHHX CO CpeZJCTEOM EblTaJIHHEaHHfl HOHOE 

pa3HHx Mace. 

lejiaiejiBHO , <nodbi e jcipoiiCTEe hjih Mace— eneHTpoMe ipn- 
10 qecKsro aHajM3a no Epe-MeHH npoaeia HenpepbiEHorc nj^aa hohoe, 
peajiH3yioiueM cnocod Macc-cneHTpoMeipH^ecKoro aaajiH3a no Epe- 
m6hh npojieTa HenpspbiEHoro nj^Ha hohoe, cpezjciEO BHTaJiKHEa- 
hhh hohoe pa3Hbix Mace MC^JiHTopa hohoe c o a;e psaji 0 dbi paEHBie 
no a;jiHHe njiacTHH^aTbiii h ceT^aicbiK sjismpozibi, sjieKTp&i^ecKH 
15 CEH3aHHHe c hctchihhkom nHTaHHH, pacnojiOjKSHHbie napajuie ;kbh o 

OZJHH HanpOTHE HP^/r:rO Ha paCCIOHHHM , paEHOM paCCTSHHHK) 

Meany nji&CTHHqaibiMH sjisHipoziaMH cpenciEa nepHoa;H^ecKOH no- 

Ha^IH HOHOE pa3HHX MaCC , H KaHZiblH H3 KOTOpHX K OHTaH THpje T 

c ero c oote8 tc tejio^hm nnac th H^aTHM bjisktpohom Tan , ^ito od— 
20 pa3yeT c hhm e^HHoe neaoe. 

KpoMe Toro nejiecoodpa3HO , mto(5h e ycTpowcuEe hjih Macc- 
cneKTpoMeipH^iecKoro aHaJiH3a no epsm8hh nponsia HenpepbiEHO- 
ro ny^iKa hohoe, psajinsytomeM cnocod Macc-cneKTpoMeipH*iecHO- 
ro aHajiH3a no epsmbhh npajieia hohoe HsnpepbiEHsro n^aa hohoe, 
25 cpenoTEO j/CHopeHHfl hohoe pa3HHx Mace Moz^'JiflTspa hohoe co- 
ziepscajio dbi a;Ea cemamx sjiempona, pacnojioa;eHHbix napajuiejiB- 
ho ozuih HanpoiHE ztpyroro h napajuie jibh o eemaTOMj/ ajieKipony 
cpeqcTEa EbiiajiKHEaHHfl hohoe pa3Hbir -jiacc. 

TafUKe K83iaTejiBH0 , tiTodn e jcTpsficTEe zyin Macc-cneKipo- 
30 MeTpnqecBoro aHajiH3a no EpeMeHH npojieTa HenpepHPHoro ny^Ka 
hohoe, peaM3yiomeM cpeziciEO Macc-cneK TpoMe Tpn^s. sro aHauiH- 
3a no EpsMeHH npojisia HenpepbiEHoro nytiBa hohoe, mot^jihtop 

HOHOE ^OnOMHTejIBHO CDZtepsaZ dbi 3JISKTpir4eCHH CEH3aHHblM c 
HCTOmiHOM HHTaHHH KOJIJieKTOp HOHOE pa3HHX MaCC, p^CnOJIOKS H- 
35 HblH" EdJIH3H CBOdOZtfiblX TOpUOE HJiaCTHti^aTOrO H CemaTOrO 3JieKT- 
POUOE erO CpSHCTEa BblTaJIKHEaHHfl HOHOE pa3HHX Mace COOCHO C 
HCTO^HHKOM HOHOE. 

Pa3yMH0, qiadbi vcipoMciEO zyin Macc-cneHipoMe TpH^ieCK oro 
aHaJiH3a no Epe^eHH npojisia HenpepbiEHoro n^^Ka hohoe, peaJin- 
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3yioinee cnoood Macc-cneKipoMeTpH^ecKoro aHsuiiisa no EpsMeaH 
npojieia HenpepHEHoro ny^Ka hohoe, HonoaHHiejiBHO conspaca- 

310 6H 3JieKTpHTOCKH CBHSaHHHft C HCIO^HHKOM HHTaHHH CeTraTHH 

BKpaHHpymHiS 3jieKipozu ozsasuzamiHSt npocTpaHCTEO upencga 

5 HOHOE. 

TaKace pasyiiHO, wafia ycirpoHCTEo huh Macc-cnettTpoMeT- 
pH^iecHoro aHaJwsa no speueHH npoaeia HenpepHEHoro ny^aa ho- 
hoe, peajiH3yiomee cnocod iiaoo-oneBipaiieTpiraecHoro aHajiH3a no 
EpeueHH npojieia HenpepHEHoro ny^Ha hohoe, nonojiHHTejiBHQ_co- 

10 Hspsajio dn ajisKTpocTaTH^ecKHfi nJiocKHH oTpascaTejiB hohob, 
sjieHipH^ecKH GEH3aHHHM c hcto^hmhom nHiaHHH h pacnoaoEeHHHH 
e npcGipaHGTBe npefi$a hohoe TaH, *ito ero njiocaocTB oipaace- 
hhh napajuiejiBHa ceTqaasui 3Ji3KiponaM cpsHCTEa ycHopeHiifl ho- 
hoe pa3HHx Mace Moayjifliapa hohoe, BXOHHaa njiocaocTB npn- 

15 ewHHKa hohoe odpameHa e otopohj naocKociH oTpaateHHH ajieKT- 
pociaiH^ecKoro njiocKoro cTpaKaiejia ehs TpaeKTopnn nojieia 

HOHOE H3 GpeZlGIEa yCHOpeHHfi HOHOE pa3HHX MaCC MOAJJIflTOpa 
HOHOB. 

MHor?a EHrcHHC, *iio<5h e ycipoHCTEe 3jih Macc-cneHipo- 
2.0 MeTpn^ecKoro aHaJiH3a no EpeMeHH npoaeia HsnpepHBHoro ny^uta 
hohoe, peajiasyiomeu cnoood Maco-cneTpoMeTpH^ecKoro aHanH3a 
no EpeMSHH npojieTa HenpepHEHoro ny^aa hohoe, ajieHipocTaTH- 
qecKHM nJiocKHtt OTpa^aTejiB hohob <5hji 6u EWiojraea ziEyxceH- 

EHOHHHM. 

25 Hacscamee HsotfpeTeHne no3EOJiaeT yEejiH^HiB bojih^scteo 

aHajiH3zpyeidHx hohob, ^ito yiejmtiHBaeT tiyic tehts jibh og tb Macc- 
cneKTpoueTpH^ecHoro aH3JiH3a. 

Kponae Toro, HacToamee H3odpeTeHne no3BOJifleT yMeH&uiHTB 
HJiHTeJiBHOCTB naKeTa hohoe o?hoM Maccti, ^ito noEBiinaeT pa3pe- 
30 uiaroinyio cnocodHOCTB jiacc— cneKTpoMeTpH^ecHoro aHajiK3a 0 

KpaiKoe onncaHHe qepieaefi 
E HajiBHeMuieM Hacioamee H30dpeTeHue noflCHfleTCH onncaHH- 
eM npHMepa ero k OHKpe THoro bhii3Jih8Hhh h npHJiaraeaKian <iepTe- 

saMH, Ha Koiopnx: 
35 cynrol H30dpaaasi $yHKUHDHaJiBHyio cxeiiy ycipoHCTEa HJifl 

Macc-GneKTpoM8TpH^scKoro aHajiH3a no EpeMeHH npojieia Henpe- 
pHEHoro ny<iHa hohoe, pearaasyBnera cnocod Macc-cneHipoMeT- 
pHuecHaro aaajnisa no EpetaeHH nponsTa HenpepHEHoro ny^a 
hohoe (e npo^ojiBHOM paspese) , corjiacHo wsodpeieHHio; 
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$Hr.2a, 2b, 2c - EpeMeHH&ie unarpaMMH 3anHpaiomKx, eh- 
TaJiKHEaromax h BUMrHBamnuix HMnyjiBcoE HanpsEe hhh , nogaBae- 
mhx Ha a/ieHipozjH cpenciBa nepHO^M^iecHGM nozja^H hohoe pa3- 
hhx Mace, cpe^ciBa ehtujih HEaHHH hohoe pa3HHx Mace h cpe?cT- 
5 Ba ^CKcpeHHH M3H3E pa3Hbix Mace uonyjiHTopa hshoe no gDHr.I, 
coimacHO H3 odpsie hhiqj 

$Hr.3 - Maoc-cneKip oaciepHHx hohoe eohh, noa^eHHbix 
e KopoHHOii pa3pflne, npoBOZtfiMOM npn aTwoccbepHOM ztaEJieHHii e 
aatfopaiopHOM noMemeHHH; 
10 $Hr.4 - y3ea A Ha $nr.3 (e yBeniReHHOM s ~ 200 pa3 Epe- 

MeHHOM iviacuiTade) ; 

<PHr„5 - Macc-cneKTp rpaMHunziHHa, nojiyqeHHHM npn seskt- 
pD-pacnHjieHHH schukocth, upobozihmom npn aTMOC&epHOM naEJieHHw; 
$nr.6 - Macc-cneKip HHC^JiHHa, noa^QHHHii npw snempo- 
15 pacnbijieHHH muhocth, xipoeo^hmom npn aiMOCcpepHOM naBjieHHK. 

Jly^iuiHfi EapwaHT ooyiHSCTBJieHHfl H3odpe tshmh 
Cnscod Macc-cneKTpoMe ipn^ecK oro aHajiH3a no EpeweHH 
npojieTa HenpepHEHorc ny^iKa hohoe 3aoKrcaeT0fl b tom, <nro no- 
HaioT HenpepbiEHbiii ny^OK hdhcb pa3Hbix Mace h SHeprHM e Han- 
20 paEJieHHH , nepneH?Hny3iHpHDM nponojiBHoii och npocipaHCTEa 

Ztpeil$a HOHOE H OGJIHeCTBJIHDT nepHOZtfmSCHyK) MMnyjIBCHyK) MOflJ- 

jihuhio HenpepHEHsrs ny^Ka hohoe pa3HHx Mace nacmepemuau Ha- 
HanjitiEaHMeM hohoe pa3Hbix Mace e Te^eHiie Epswe hm npojieia ho- 
HaMH caMoii thscsjioh MaccH odaaoiH HaK oiuishhh mohoe pa3HHx 

25 waCC H EKTaJIKHEaHHeM HaK 3IIJI8HHHX HOHOE pa3HHX MaCC H3 0(5- 

jiacTH HaHonjisHHH hshoe pa3HHx Mace c oz^hoe peM6HH&iM npeKpame- 
HM6M nonaiH HsnpsptiBHoro nyqaa hohoe pa3HHx Mace Ha speMfl 
BHTajiHHEaHMH h nocjiez$iomHM jcacpeHHCM hohoe paaHHx Mace E 
npocipaHCiEO apeM^a hohoe. 3aieM pa3nejiflK)T Hasc^HH naHei 
30 hohoe pa3Hbix Mace 3a BpeMH ero npojisTa npocTpaHCTBa Apew^a 
hohoe e naKeibi hohoe o^hoh MaccH h nooqepezmo perHCTpnpj/- 
iot naKeiH hohoe o?hoh MaccH. 

to Toro, v.?u6u odeone^HTB Man CHManBH oe HaHonaeHHe 
H0H3E caMoM Tflffiezofi MaccH e Macc-cneKTpe BHsprnn hohoe pa3- 
35 hhx Mace e odaacTH HaKOiuieHHfl hohoe pa3HHx Mace e nepHQH 
HaKonjieHHH onpezjejiHeTCH cpe hhhm 3Ha^eHneM BHepran, 3anaH- 

HHM COOTHOinSHMeM 

6 0 7/ 8 Ci>) 2 , rue 
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£ - CpeZlHHfl 3HeprHfl HOHOE pa3HHX Mace E odjiacTH Ha- 
lt onJieHHfl hohoe £ nepnozi Has onJieHHH hohoe; 

g - cpenHHH SHeprwH hohob e npocipaHciEe apeiiijja ho- 
hoe, nsjiy^eHHafl HOHaMH npw hx 3/CKopeHHH; 
5 1 zyiHHa npodera hohoe 1 odaacTH HaHonjieHHH; 

l - ?3iHHa npotfera hohob b npocupaHciBe Tjpeftcpa hohob. 
7t)iH yiieHBoieHiifl zyiHTeji&HoeiH naHeia hohoe oz[hoh MaccH 
ohhoep8M6hho 0 pas^ejieHHSM Ka^soro naHeia hohoe pa3Hbix Mace 
3a EpeMH npojieTa npoeipaHCiEa upefttfca hohoe e nan era hohoe 
10 ohhoh MaccH ocymecTEJiHioT ypasHHEaHHe epsmshh npojie^a hohoe 
o?HHaKOEOfi waccbi h pa3JiH^H0fi SHeprHH, 3aEHCHni,eH oi Mecia hx 
CTapTa H3 odJiacTH HaKonjieHHH hohob pa3Hbix Mace, 50 perHci- 
pamra . 

ypaEHHEaHHS BpSMGHH npOJISTa HOHOE O^HOw MaCCbl DCyifteCT- 

15 EJiHiOT ysejuiueHHBii hjihhk n^TH hohob c dojiBiueM aHepraefi. 

YEeitH^sHHe zuihhh nyia hohoe c SojiBuieM SHeprneS ocyme- 

CTEJIHIOT OTpaateHHeM HX E T0pM03fllHeM njIOCKOM 3Jie K up 0 C T3 TH^ie c - 

kom noae. 

ycTpoiSciEO mm Macc-cneHipoM8ipH^ecKoro aHajiH3a no Epe- 
20 mshh npojisia HenpepHEHoro n^a hohoe, psaJiH3jioinee cnoco(5 
Macc-cneKTpoMeTpH^scKoro aHsum^a no epsm8hh npojieia Henpe- 
PHEHoro ny^Ka hohoe, conepMT rspMeiH^HHM Hopnyc I (gpr.I), 
e HoiopoM pacnojioaceH MOnyjiHTop 2 hohoe. Moz^jihtop 2 conep- 
2Cht cpencTEO 3 nepHOSH^iecKOH no^ama hohoe pa3HHx Mace, HMe- 
25 iomee ztsa p&ehhx no zyiHHe nuacTHH^iaTHx saeKipona 4,5, SjieBT- 
pozp 4,5 pacnojioieHH napajuiejiBHO qzwh Hanp 0 the npyroro Ha 

paCCTOHHHK, paBHOM nOHOEHHS HX HJIHHbl. EHJTpH KOpnjCa I 

coocho co cpencTEOM 3 MonynHTopa 2 pacnojioaeH hcto^hhh 6 
hohoe, HenpepHEHHii n^oH hohoe pa3HHx Mace H3 Hoioporo Han- 
30 paEJieH e npocTpaHCTEO Memziy sjieKiponaMH 4,5 napajinejiBHO hm. 
Mohjjihtop 2 cogep&Hi TaKHce cpez^cTBO 7 eh Ta jih he aH hh hohoe 
pa3HHx Mace, HMeiomee p^BHbie no zpiHHe nJiacTHH^aiHH' 8 h eei^a- 
m% 9 sjieKipozp. SjieK ipoztbi 8,9 pacnonoseHH napajmejiBHO o?hh 

HanpOIHE HP^EOrO Ha P3CCT0HHHH , paEHOM pdCCTOHHHK) MeEzy/ 

35 sjieHipoziaMH 4,5 cpsncTEa 3. Kaatubin H3 sjisHnponoE 8,9 KOHiaH- 

THp^*e T C00TE8TCTESHH0 C 3JI8 K ip 0 HaMH 4,5 CpegCTEa 3 XaK , *ISO 

odpa35 ? ei c hhm ezmHoe nejioe. Coocho co cpezjoiEOM 7 paenojio- 
sceHO cpe^cTEO 10 y CBopeHHH hohoe pa3HEx Mace MOA^/JlHTOpa 2. 
CpezieTBO 10 coziepsHi usa eeT^aibix sjieKTpo^ 11,12, pacnoao- 
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aceHHHx napajinejiBHO ozyaH HanpoiHE npyroro h napajmentHO 
cei^aTDMy sjismpony 9 openoTsa 7. B6JIH3M ceo6ohhhx TopiieE 
ajieHTpoziOB 8,9 cpezjcTEa 7 coochs g wctd^hhkom 6 mouse pao- 
nojioseH KDJineKTop 13 mohse pa3Htix Mace MSnyjiHTspa 2. Bh^i- 

5 pm Hopnyca I HanpswiB 3Ji3KTpona 12. cpszicTEalOMqiijaHTopaZ 
pacnojioacsH HEyxceKHHOHHbiM 3JiSHipociainxi6CHHfi naocHHfi oipa- 
scaiejiB 14 mshse, Exszuaafl iijiochsctb 15 HOTspsro napajuiejiBHa 
sjieHTpozty 12. EHyTpH aspnyca I HanpsiHE iijiockscmi 15 srpa- 
acaienfl 14 EHe ipaesTopwH nojieTa hohos M3 cpencTsa 10 mo^jih 

10 ispa 2 pacnojiosceH npHeMflHH 16 hshsb, Exszman iijiscksctb 17 
Hsiopsro napannejiBHa 3JiSKipo2$ 12 cpe^ciBa 10 uoztynHTopa 
2 h exohhsh idiock octh 15 DTpaacaTSJifl 14. npscTpaHCTEO 18 
Upej&gja hshoe, sdpa33EaHHoe oeTHOfl 12 cpezi;QTEa 10 msz^jihts- 
pa 2, jijischsctbio 17 npH6MHHHa 16 a niiocK dctbk) 15 OTpaacaie- 

15 Jin 14, sxsa^eHO ceitiaTHM 3KpaHjapyiomHM BjieHipanoM 19. BHe 
nspnyca I pa3MemeHK mgto^hhh 20 nmiaHMH h Gjioh 21 psrwcT- 
pauHH hohoe. EHxoaiH 22,23 HCToqtMKa 20 nHTaHHH nanKinoqeHH 
csoiseTciEeHHO k 3JieHipoz;aM 8,9 cpencnH 7 m 3 2$ bat spa 2« 

EHXSZ* 24 HCTS^HMKa 20 nOZtKJIIO^eH K KSJUIfc-.TOpy 13 MSZ^JIflTSpa 

2.0 2. Ebixss 25 MCT3^iHHBa 20 n.QH,mmen k sjieHTpsny 19, 3JienTpn- 
qecKH CEH3aHH0My c ixo^HOia iuiochsctbio 17 npHe^ti.iKa 16, 
iLJiscKDCTBK) 15 sipaEaTe jih 14 k cstkom 12 cpsncua 10 MSHJ'JIH- 
Topa 2. Bkxo^ 26 HCT3^HWKa 20 nozmnioqeH a sjisktpszjj II cpen 
GTEa 10 LiionyjiHTspa 2. .Hia npyrax ELixozia 27,28 Hcis^HHKa 20 

2-5 nOZmJID^QHH CSOTBeTCIEeHHS B CeKUHHM 29,30 STpaKaTSJIH 14. 

K nscnenHeMj ehxoz$ 31 HCTO^HMHa 20 noztHjiKraeH hcistihhk 6. 

IlpHeMHilH 16 H3H0B H dJISH 21 pSTHCTpailM H3H3E SJieKTpH^eCHH 

cEH3aHK Mesz$ csdsii. 

Ha cMryps I jcjisehs nsKa3aHH TpaemspiiH 32 mohse, 
30 ciapiyioinHx H3 pa3HKx ts^h npscTpaHCTEa m8kz$ sjisKTpsnaMH 
8,9 cpenciEa 7 MS^Jiflispa 2. 

ycupoMCTEO Macc-cneHTpoivieTpHqecKsrs aHaJM3a ns speMe- 
hh npojieia HenpepHEHoro ny^Ha hohse, peaJiH3yioinee cuocod 
Macc-cneKTpsMeipH^eGHcrs aHaM3a no EpeivieHH npsjieTa Henpe- 
35 pbiEHoro ny^Ha hshse, padsiaeT cjienyDiUHM sdpa30M. 

E Ha^iajiBHLia m 0M8 ht EpeM8 hm iiDTs HiinaJiH Ha sjieHTpsnax 
4,5 C^r.I) cpsz^CTEa 3 nepns?HqecK3fi ncwn mshse pa3Hbix 

MaGC IdOHyjlHTSpa 2 MOUSE H, C0 0TE8TQTEeHHS , 3JI2KTp05aX 8,9 
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cpezidBa 7 BbiiaMHEaHHH hdhoe pa3HHx Mace MO^JIHTOpa 2 
nozwepsHjeaioT ozuihsk oehmh , paBHHMH noTeHiinajiy Kopnyca I jc- 
ipoHCiEa. no cyMMapHOwy tdh^ hohoe pa3HHx Mace, nonanaeMbix 

Ha HOJIJieHTOp 13 MOZ^JIHTOpa 2 IIP OK 3132^11 Ebldop OnTHMaJIBHHX 

5 noTeHunajiOiB, no^aBaeMbix c inxozia 31 ncioqHHKa 20 nHTaHHH 

Ha HCTO^HHK 6 HDHOE. IIpH 3T0M 3a30pBI Me3iO$ SJieHTpOZjaMH 4,5 

cpencisa 3 h sjieBTponaMH 8,9 cpenciEa 7 0Ka3HBai0TCH 3anoJi- 

HeHHHMM H0H3UH pa3HbIX MaCO flEHHjmHXCfl H KOJDieHTOpj 13 MOZ$- 

jiHTopa 2. n OTSHUHanH 3JieKTpono£ 5,9 cooTseTGneHHO cpeziaTB _ 
10 3,7 noTwepMsam; paiHHM noTSHuaaJij Kopnjca I ^CTpoMcTEa . 

B H^JieBOM M0M8HT EpeMeHH Ha 33ieHTpO]IH 4,8 H II C00T£eiCT£8H- 

ho cpeziGTB 3,7,10 ncnaioT cooTEeTCTEeHHO 3anHparom,HH u-j. 
(H30dpa3KeHHHM Ha $nr.2a), sHTaJiKHEaioiftHM ^ u 2 (H30<5pa- 

KeHHbia Ha $Hr.2E) H EblTHrHEaiOIUHH ^ (H3 3dpaE3HHblW" Ha 

15 cgnr.Zc) HMnyjiBCbi. CooiHoiiieHHe aMnjiHiyn EHTajiKHEaiomHx Au 2 
h EHTflrMEaiomix ^ hmhjjibc OB nondnpaioT TaKHM odpa3 0M, 
tiTodbi e apocipaHCTEe Me&ny saeKTpoziaMH 8,9 ($nr.I) cootest- 

GTEeHHO CpeZlCTE 7,10 EO EpeMfl EHTaHKHEaHHH HOHOB dHJIO tfbl 

oHHoponHoe hjih dJiH3Koe k ozmopozmoMy sjieKTpwtiecK oe none. 
20 3to ncKJiio^aeT se<|)OK;ycHpoEHy nj^Ka hohoe pa3HHx Mace cema- 
thmh 3jieKipDnaMM 9,11 (cjjHr.I) g o DTEe tc ise hho cpeztciE 7,10 

H TeM CaMbIM nOEblUiaei ^ECTBHieJIBHOCTB j-CTpOMGIEa. 

LiOHH pa3HHx Mace, HaxonsiHiiecH k Ha^aas EbuajiKHEaHHH 
e 3a3ope MS'&ny saeKiponaMH 8,9 cpenciEa 7 h, qaciM^HO, e 

25 3a3ops Memy sJieaipogaMH 4,5 cpencTEa 3, EHTajiKoaiOTCfl on- 
HoponHHM nojisM e npocipaHCTEO 18 npeM$a hohoe, me odpa33- 
EaHHH$i naaeT hohob pa3HHx Mace pa3nejiHioT no EpeMeHH npojie- 
ia e naKem hohoe ozihhx Mace. B npocTpaHCTBe 18 hohh heh- 
acyTCH no TpaeHTopuHM 32. Ilocjie ycKJieHHH e npneMHHHe 16 ho- 

30 hoe HMnyjiBCHbie cnrHajibi 3jieKTpH^iecKcro TOHa, cooTEeTciEyio- 
mae pa35ejieHHHM no MaccaM naneiaM hohob, nonaries e daoH 
21 pemcTpanHH hohoe h perHCTpnpviQTCfl e EHue Macc-cneKipa 
33 (n3 06paaceHHbiR Ha cbHr.3) HJiacirepHHX hohob eohbi, odpa3 0- 

EaHHHX E HOPOHHOM pa3pflHe , npOBO^HMOM npH aTMOC^epHOM saB- 

35 jieHHH e aadopaiopHOM noMeiueHHH. B cociaE Macc-cneKipa 33 

EXOHHI KJiaCiepHHe HOHH SUm C ^HGJIOM MOJieKJJI eoz^h OT I Ad 

43. Bee nHHH Macc-cneKTpa 33 hmbkjt DUHHaH oejk) copMy c.pasjin- 

tJHSM TOJIBBO D1HPHHK HHKa (H3 OdpaKeHH^K) Ha $Hr.4 ZtflH HOHa c 
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m / e = 55). 

ypaEHoaHMe EpeM8H npojieia m oh 01 ohhom Maccbi, bbi Taji- 
KHsaeMHx hs pa3HHx TO^ieK 3a3opa laesny sjieKipondMH 8,9 
cpenciBa 7, npoM3E03Hi naziaiea Ha cenuHH 29,30 HByxcemiMOH- 
5 Horc QTpascairejifl 14 *iepe3 ebixozp 27,28 HGTO^HHKa 20 onTHwa- 
jibho nonodpaHHoro Hanpflrae hhh . 

Ilocjie npsKpameHHH neficiBHH 3anKpatomMx ($nr.2a), 
EbuaaKMEaioinHx ^ u 2 ($nr.2E) h sHTflrMEaiomnx A u, ((pr.2c) 

MMIIJJIBCOE MOHH pa3HHX MaCC OT MCTO^HMHa 6 ($Hr.I) Ha^HHaiOT 

10 nocT^naTB e odaaciB weacu ajieniponaMM 4,5 cpsnciEa 3 a 8,9 
cpencisa 7. 3to xipomcxohht ozjHospeMeHHO c pa3qejieHHeM hohoe 
no waccaM b npocipaHCTEe 18 npeM$a mohoe, a aHeprnio hohob 
b 3a3ope uQwiny sjieKTpoziaMM 8,9 cpsnciBa 7 nozidnpaioT TaHOii, 
^to6h 3a EpeMH npojieTa iionaMM caw oil thesjidm Maccbi npoci- 

15 paHCTBa 18 sth mohh Kan pa3 ycnejin dn 3anojiHMiB odjiaciB 
HaKDnjieHHfl mohoe MeEny 3JieKipoziaMM 8,9 opeziCTEa 7. 3ia 
SHsprHH onpenenHeTOH cooTHonieHHeii 

- BHeprMfl mohoe b o<5nacTM HaKonjisHHfl Mescny 3jisk- 
20 Tpoz^aMH 8,9, cpeqcTBa 7; 

8 - SHeprnfl mohoe e npocTpaHCTEe zypei^a; 
i - cyMMapHan HJiHHa odJiaciH uesqy sjieKiponaMH 4,5 
cpencisa 3 H 8,9 cpenoTEa 7; 

l - zyiHHa nyiH npefi$a hohoe. 
25 JtrLfl Toro, mafia mckjikhihtb nonanaHne mohoe e npocTpaH- 
cteo 18 zjpeHgja hohob eo EpeMH hx Han oiiji8hmh b npocipaHOTBe 
Mesczty sjieHiponaMH 8,9 cpencTBa 7 Ha ceTtiaiHH sjieHipoz* II 
cpeqciBa 10 qepe3 ehxoh 26 MCTO^HHaa 20 nonaiQT HanpajseHMe 
u Q (H3odpaKeHHoe Ha <pir.2c) e cooTEeTCTBMH c gootho- 
30 uieHMew 

£ - BHeprMfl mohoe e npoc jCpaHCTEe IS 2tpeM$a hohob; 
e - 3apnq sjieHTpoHa; 

a - paccioflHHe useacnj napajuiejiBHHMH npoEOJiOKaMM, od- 
^5 paayranHMH cemaTHM sjiempozt II cpenciEa 10; 

d - paccTOHHHB Memns sjieHipo^aMH 11,12 cpenciBa 10; 

- pazpiyc npoEOEOK. 
CymHOCTB cnocoda Macc-cneKTpoMeTpH*iecK oro aHaJiM3a no 
EpsMeHH npoaeTa HsnpspbiEHoro n^^Ka mohob hjijhoctpmpj/iot ojie- 
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Byiomne npawepbi BOHapeiHoro acnojmeHaH. 
IlpHMep I 

B Ba^eciBe HCTO^HHHa 6 (gpr.I) hohoe, noz^EaeMHx Mesny 
BnaKTpaaaMH 4,5 cpszicTEa 3 nepHozumecBcM nona^ai hohoe pa3- 

5 HHX MaCC MO^JIHTOpa 2 HOHOE, HCnOJI&3 0EaJ[H H3EeCTHHM HCTOq- 
HHB HOHOE G KOpOHHHM paspH^OM, npOEOUHMHM npB aTMOC&epH OM 

napaiieipa n^aa hohob: 

- BHeprHfl 6 0 = 20-30 E; 

10 - pa36poc hohoe no snsprHflM - I... 2 sB; 

- hohhhh sob - IO" 11 ...IQ"" I0 A. PeracipapoEaJiH aacc- 
cneasp 33 ($Hr e 3) BJiacTepHbix hohoe eoz$i npn yoBcpflumeu Han- 
pflraeiMH 2 hE, zgiHHe upeM^a l = 200 cm, zyiHHa 3 0HH Haaonjie- 
hhji 5 cm, ^iacTOTa noETope hhs Macc-cneanrpoB 10 aPa. II pn 

15 stow zmanasoH MaccoEbix anceji paBeH I... 1000, a zprnsejiBHOcsB 
nnaa no ocHOEaHHio 2?jih nna oe c m /e = 19,37,55,73 cocsaEJiflJi 
25-... 30 hc (gar. 3), aso c ooTEe totems s pa3pemeHHK), npeEbiuia- 
iomeMj 1000 Ha noji^'Ebicose nnaa, a EHHrpaui no ayECTEHseji&KOc- 
th cocTaEHJi ^ 1000. E uaoo-cneBTps 33 npewaiaeHH aaac- 

20 TepHbie hohh eohh c ^ihcjiom Moaeaja Eozya i aaaciepax os I no 
43. 

Ilpaaep 2 

E Kaaeciae HCToaHaaa 6 hohoe Hcno3iB3CEaaH h3E8cthhw 

HCTOaHHH HO HOB C 3JieBTp0pttCIIHJieHHeM 2&3BSCTH, npOEOUHMOM 

25 npH aTMOccfcepHCM naEJieHHH. 

HapoueTpH nj^Ba hohoe: 

- atieprnfl £ 0 = 20... 30 aE, 

- tdb - IO" 12 - IO" I3: A, 

- pa3(3poc hohoe no aaeprHHM - I. ..2 aB. 

30 PerHCspapoEaJiH cootestcseshho asacc-cneBTp 34 (H3o5pa- 

kshhhh Ha cjjar.4) rpaaaanaHHa a Macc-cneBsp 35 (HsodpaaceH- 
hhh Ha (par. 5) MHcyjMHa. Macc-caeaspH 34,35 ($hj?.4,5) e 
odoHX cayaaflx npencTaEJiflioT ootfsS Hatfop MHoro3apnnHHx mo- 
jieayjinpaHx hohoe cooiBeTCiEyioinHx EemscsB. npnaeM nan hhcj- 

35 jiHHa hohh c m/e = 1926 a m/e = 2889 saperacspapoEajia 
Enepsae. 

TaaaM odpa3oa, Ban ehuho M3 npaaepoE 1,2 HacTonaee 
asodpe-reHHe nosEOJinei noji^aiB EpsMfl-npouis THHe Macc-cneBspH 
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OT HOHHHX MCTOtiHMHDE C HSIipepHBHHM JiytlH OM HOH01 BUlHpQKOM 

flnana3 0He MaccoEHx *iHceji c ehcokmm pa3pemeHHeM m ^bctbh- 

TeflBHOCTBK). 

KpoMe Toro, HaCToamee H30dp8ieHHe odecns^oaeT eo3- 
5 mohhqct:b hchdjib3 asaHMfl zijih h ne h thqmi h aiinii h nccjie nGEaHHH 

OH DJIOrH^eCBH aKTHEHNX TepMH^eCKH HSGTOMBHX EemeCTE, TaKHX, 

BaK nojianenTHSbi, aH th6hothbh , shsslmhhu, Tan nan asanas oh 
MaccoEHx ^uiceji perHcipHpyeMiix hohoe npaB Time c km MasceT <5hib 
He orpaHH^eHHtiM. 

10 IIpOMHniJieHHaH npHMeHHMOCTb 

HaciOHinee H3O0peieHwe MosceT HafiTH uiwpoKoe npHMeHe Hue 

ZJJIfl HCOJISHOEaHHH HStlTpaJlBH DM H 3apHSe HHOM H QMIIGH8 HT IHiaS- 
Mbl E paSBBUHX IIJia3M OXHMH^e CKMX yCTpDfiCTEaX , IipH HCGJieHDEa- 

hhh geohcte HJiaciepoE h MexaHH3M oe hx 0<5pa3 0EaHHH , a TaKOKe 
15 npti HccjieqaEaHMHx aTMOceepHHx hohoe. 

TaHse HaGTOsmee H3 3<5peTeHiie MOaceT 6htb wcno;jiB3 3BaH3 e 
aHajiHTHuecKMX uejinx npw nccjie HGiamiH naaweH, e nua 3M oxiimhh , 

E BHHSTMqeCKHX HCCJISZlOEaHHHX H MOHMTSpHHra OKp^JitaiDIHetS 

cpezm. 



I 
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GOPMra M30EEETEHMH 
I. Cnocod Macc-cneHTpoMeTpH^ecKcro aHann3a no ipeMSHH 
npoasia HenpepbiBHoro ny^Ka hohoe nyieM no^a^M HenpepHEHoro 
ny^aa hohoe pa3HKx Mace, nepHowecHOH' HMnyjibCHOi! Monyjifl- 

5 uhh HenpepHEHoro ny*n<a hohoe pa3HHx Mace, nepnozuraecKorc 
nojiyqeHHfl naKeTQE hohoe pa3HHx Mace c nocaeziyioiueH nona^eil 
hx e npooipaHGTE o (13) zypefiijja hohoe, pa3neiteHHH HaK2joro 
naaeia hohoe pa3HHx Mace 3a BpeMfl epo npoaeia npocipaHCTBa 
(18) zjpeH$a hohob e naHeTH hohob ohhoh MaccH h noo^epeztfrofi 

10 perncipanHH naifeTOE hohoe ozujoM MaccH, o i i h u n n h 1! ■ 
c a T6M , *ito nonary eenpepuBHorD ny^Ka hohoe pa3HHx Mace h 
SHeprni ocymecTEJiflKiT b HanpaE jis hhh , nepneHUHKyjinpHOM npo- 
Hojibhdm och npodpaHCTEa (18) z;peiS<i?a hohde, a nepHOHH^ecHyio 
HMnyjiBCHyio Monyjiflnnio HenpepHEHoro nyqaa hohoe pas max Mace 

15 ooymecTEJiflioT noonepenHHM HananJiHEaHHeM hohoe pa3HHx Mace b 
Te^eHwe Epei.;eHH npoaeia KOHaMH caMoM thecjioM MaccH odJiaciH 

HaK 011316 HHH HOHOE pa3HHX MaCC H EHTaJIKHEaHHeM H3K 3nJI8HHHX 
HOHOB pa3HHX MaCC H3 OCJiaCIH HaH OIIJieHHH HOHOB pa3HHX Mace 

c o '4 h o b p s m e h h tiM npeHpameHHSM nowH HenpepHEHoro ny^na ho- 
20 hoe pa3HHx Mace Ha Epewa EHiajiKHBaHHH h nocjiegyio^HM ycKope- 
HHeM hohoe pa3HHx Mace e npooTpaHCTEO (18) upefi^a HOHOB. 

Z, Cnoco<5 no n.I, OTJiHqaiomHHCfl mm, ^to 
3HSprHH HOHOB pa3Hbix Mace e odaacTH HaKonjieHHH HOHOE pa3HHX 
Mace e nepHO? HaKonJieHHH onpeztejiaeTCH cpenHHM 3HaqeHHeM 
2.5 sHeprHH, 3anaHHbiM cooTHomeHHeM 

6 0 ^£(i 0 /L) 2 ,rne 
5 0 - cpe?HHH SHeprHfl hohoe pa3HHx Mace e odjiacTH Ha- 
lt onjieHHH hohoe e nepnos HaKonjieHHH hohoe; 

8 - cpezHiflH SHeprnn hohoe e npocTpaHCTEe (18) upefi- 
30 $a hohoe, nojiy^eHHan HOHaMH npn hx ycnopeHHH; 

l - anHHa npodera hohoe e odjiaciH HaKonjieHHH; 

L° - zyiHHa npodera hohoe e npocTpaHCTEe (18) spefi$a 

HOHOE. 

3. Cnoco6 no n.I, d i s h i a h m S c fl ieM, *ito 
35 anHoipeMeHHO c pa3gsjieHHeM Kasotoro naaeia hohoe pa3HHX 

Mace 3a EpeMH npojieTa npocipaHCTEa (18) npeft$a hohoe e nane 
in hohoe ohhoh Maccu ocymecTEJisioT ypaEHHEaHHe EpsMeHH npojie 
Ta hohoe onHHaKOEoM MaccH h pa3JiH^H0H sHeprnn, 3aEHCHHeK 
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ot wecTa hx ciapia H3 odjiacTH HaHonaeHHfl hohoe pa3HHx Mace 
u,o perMcipaiiHW. 

4. Cnocod no n.3, OTJinqaioinHiicfl ieM, ^ito 
ypaiHHEaHiie EpaMSHH npoaeia hohoe ohhoM MaccH ocymecTEjiH- 
5 iot ^Eeaw^eHEiew hjihhbi njTH hohoe c dojibineM SHeprneM. 

5. Cnocod no n.4, ouia^aioiiigGfl Tew, ^lto 
yseMqeHMe hjmhh nyin hohoe c dojiBtneM aHeprweM ocymecTBJifl- 

K)T OTpaateHHeM HX E TOpjM 03Hm6M nJIOQHOM 3Jie h ip oc Taints CH OM 

nojie . 

10 6. ycTpoMdEo zyifl Macc-cneHipoMS TpH*iecH oro aHa:iM3a 
no Ep8M6HM nponsTa HenpepHEHoro ny^Ka hohoe, conepaaiuee 
pa3MemeHHue e repMeiH^iHOM Kopnyce (I) h coodmsHHtie weEZty 

COdoM HCTO^HHK (6) HOHOE , MOHyJIflTOp (2) HOHOE H npH6MHHH 

(16) hohoe, ExoziHaa njiocHOCTB (17) KOToporo nepneHziHKyjiHp- 
15 Ha npoqoji&HOfi och npocipaHCTEa (18) ^pefi$a hohoe, h pacno- 

J10at8HHH6 EH6 KOpfltyca (I) HCTOUHHH (20) nHiaHHfl , SJieBTpH- 
xieCKH CEH3aHHEfi 0 MOTtfJIflTOpOM (2) HOHOE, H dJICK (21) perM- 
CTpaUHH HOHOE, SJieK TpH^eCKH CEfl3aHHblK c npneMHHKOM (16) 

hohoe, DTJiHiaioieecfl ieM , ^to e Hew noztyjiHiop 
2° (2) hohoe conepraT cpezjcTEO (3) napHOZuraeoHOfi nown hohoe 
pa3HHx Maco, coodmeHHHfi c hgto^hhhom (6) hohoe, h pacnono- 

3K8 HH 08 GOOCHO C HHM CpeHCTEO (7) EHTaJIHHEaHHfl HOHOE pa3HHX 

Mace, pacnojioscsHHoe Tan , *ito HanpaEJisHMe EHiajiK MEaHHfl hohoe 
pa3HUx Mace nepneHZumyjiflpHO och pacnojiosceHHH cpezjcTEa (3) 
25 nepHOZtfmecHOiri nc^a^n hohoe pa3Hbix Mace h ticio^HHKa (6) ho- 
hoe pa3HHX MaCG H SJieKTpH^ieCKH CEH3aHH0e CO Cpe^CTEOM (3) 

nepHowecHOfi noqa^H hohoe pa3HBix Mace h c hcto^hhkom (20) 
nHTaHHfl, h cpencTEO (10) ycKopeHHfl hohoe pa3Hux wacc, pac- 
nojiOKSHHoe cooghd co cpeacTEOM (7) EHTanKHEaHHH hohoe pa3- 

30 HLIX MaCC H 3JI8KTpHqeCKH CEfl3aHH08 C HGTO^HHHOM (20) nHTa- 
HHfl. 

7. ycTpowCTEO no n.6, oiuiamee en T6M , 
mo e bqm cpeziCTEO (3) nepH02pme ch oil ncna^H HOHOE pa3HEX 
Mace Monyjifliopa (2) hohoe ccnepMT ?Ea paEHbix no mume 
35 njiacTHH^iaTHX ajieHTpoga (4,5), pacnojiojKSHHBix napaJiJieji&HO 

ozjhh HanpoTHE apyrorc Ha paccTOHHi'in MeH&nis mjih paBHOM nojio- 

EHH8 ZtflHHH nJIOCKHX nJI3C THH^iaTHX SJISKTpO^OE (4,5) H SJieKTpH- 
tieCHH CEH3aHHblX CO CpSHCTEOM (7) EHTdJlKHEaHMfl HOHOE pa3HKX 

Mace . 



WO 91/03071 



PCT/SU89/00228 



- 16 - 

8. ycipQMCiBQ no n.7, oini^aionieecfl ieM, 

<IT0 E HQM CpSHCTED (7) EHTaJIH H12LHIIH HOHOE pa3HKX MaCC MO- 

nyzflTopa (2) hohoe conepsHT paEHbie no ajihhg njiac THH^aTbiK 
(8) h ceT^iaTHfi (9) sjishtpohh, sjieHipi-raecKH cEH3aHHKe c hc- 
5 totjhmhdm (20) nHiaHHA, pacnojioseHHtie napejmejiBHO ohhh Ha- 
npoTHs zjpyroro Ha paccTOHHHM, paBHOM paccTOHHHio uesqj nuac- 
THri^aTHMH sjisKTponaMH (4,5) epenciEa (3) nepnozureecHOfi no- 

5a^IH HOHOE pa3HHX MaCC , H KaSZlHS H3 K3T0PHX K 0 H TaH THP5' 8 T 

C erO C3OTE8TCTE2/I0IUHM HJiaCTHHiaTHM 33ieHip3ZtOM (4,5) TaK, TITO 

10 D6pa3$eT c hum ezyKHoe nejioe. 

9. ycipoHCTBO no n.8, oTHHqanmeeofl t8m, 

*ITO £ H8M CpeZlCTEO (10) 2/CHOpeHHfl K3H3E paSHHX MaCC MOZ$- 

jiniopa (2) hohoe conepKHT ztea oemm ajisHipozta (11,12), 
pacn3JiOESHHHx napajuiejibH3 qzwh HanpoTHE npyroro a napaji- 
15 jisjibho ceiqaTOMS' sssKTpoz^ (9) cpeztcraa (?) EHTajiKHEaHHH 

H3H3E pa3HHX mCG. 

10. ycipoiiCTBS ns n.8, STjin^aioiiieecfi TeM, 

«LT3 M3HJJ1HT3P (2) H3H3E USHOJIHHTe JIBH 0 C3HepjKHT SJieKTpHUeC- 
KH CEH3aHHHH C HCT3UHHK3M (20) IMTaHHfl H3JUI8HT3P (13) HOHOE 

20 pa3HHx Mace, pacnojissceHHHii eSjihsh ceo633hhx TspneE nuacTHH- 
^aisrs (8) h ceiqaToro (9) sjieKTpszlOE ero cpezjCTEa (7) eh- 

TaHKHPaHHH HOHOE pa3HHX MaCC C33CH3 C HCT3*IHHHQM (6) H0H3B. 

11. ycTpoficTEO n3 n.9, u i i m ^ a b m e 8 gh Tew, 

^T3 3H3 H3n3JIHHTejIBH3 COHepKHT SJISHTpHtieCKH CEfl3aHHbl2 C HC- 
25 TO^IHHKOM (20) nHiaHHH ce TTOTHtt 3HpaHHpyK>ipiB SJISKTpOH (19), 
3XxaTHEaiOIHHM JipOCTpaHOTBO (18) Upefi^a H3H3E. 

12. ycspsacTEO no n.II, OTjiH*iaDmeecfl TeM, 

*IT3 OHO aOnOJIHMieJIBHO C34GP3KHT SJieHTpOCiaTH^eCKHft nJlOCHMft 
OTpaffiaTejIB (14) H3H0E, SJieHTpH^eCHH CEH3aHHHH c mcto^ihmkom 

30 (20) nHiaHMfl h pacnojiosteHHHfi b npocTpaHCiEe (18) ?pefi$a 
hohoe Taa, qio ero hjiockoctb (15) OTpaaceHHH napaiuiejiBHa oeT- 

xiaTHM SJieHTpOZjaM (11,12) CpS^GTEa (10) yCHDpSHHfl hohoe pa3- 
HHX MaCC M3HySflT3pa (2) HOHOE, EXOWfl nJ13GK3CTB (17) npn- 

BMHWHa (16) hohoe odpameHa e ciopoHj nji3CK3CTH (15) oipasce- 
35 huh smsHTpocTaTK^eeHoro njiocKoro OTpaEaieJiji (14) EHe Tpa- 

8KT0PHH (32) nOJISTa HOHOE H3 cpeacTEa (10) yCKOpeHMH HOHOE 

pa3HHx Mace MOnyjiflTopa (2) hohoe. 

13. ycTpowcTEO no n.I2, d i i h ^ a 10 « e 6 cs tsm, 

*1T0 3JieHTpOGTaTH^8CKHH nJIOCKHM OipaSaTSJIB (14) H3H3B EH- 
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naiibHOH K/uccHiiMKauHGH, takm c MKH 5 

HOI J 49/40 



{J. OFJ1ACK3 nOHCliA 



MHHHMyM AOXyuQHTZUyM, OXCaMBrlHOft fiOMCKOM ' 



CncvsMa 



KyiacaitpiiKaiiiiOHHue py6pMKH 



MECH- 



HOIJ 49/40 



^OKVMOHTaUHfl, 0XBaH6HH3fi nOHCKOM M HQ EXOAH8liiaf! o MHKilMyM .tlO.'iyMuHTaUHH', 8 TOfi fcC6pQ, 
HSCKOflbKO OH3 BXOAHT B 06P.aCTt» flOHCKS*' 



l£). ^OHyMEHVU, CTHOCS»UiH=C£ li nPSflMETy fiOiiCKA- 



Karoro- 



Ccw/iRa Ha Aoxy^iiT", c yKaaaHnSM, taq hgckjxoahmo, MacTcfi, 
oTHOcnmnxcn k npoAs^xy noHCKa'- 



OTHOCi-ivcfi :•: nyHKty 

tflOpMi'Jibl 



A 

A 



SU ,AI ,1005216 (§E3HK0-TEXHt'NECim MCTHTYT 
M.Aoi.HO^E) , 15 Mapia 1983 (15.03.83), 

EP,A2, 0266039 (VG INSTRUMENTS GROUP LIMITED), 
04 Mas 1988 (04.05.88), pegpepaT, $ht.I 

J64. 1986, 
i, "HOBbS 

^.JEMflUPOJlETHHH MCG-GIIEKTPOME'TP C nOBHUIEHHHM 
PA3PMIEHHEM HO MACCE H E0JIEE IIMP0KHMH B03M0- 
JBHOCTflMH" , c. 65-67, c&HT.I 

& REVIEW OP SCIENTIFIC INSTRUMENTS, N4-, 1986 
(AMERICAN INSTITUTE OF PHYSICS, NEW YORK), 

PP.583-592(yKa3aHO b onuoaHim) 




. . o/ ... 



I, 6 

1,2 
1,6 



* OcoSye KaTGrcpMM ccu/iOMHUx A^KyMSHTOs ***: 

HMKK, HOTOP?;M \VZ M k '33T Ha»ltiOAQ8 O/'iHaKOTO 

-oTHOiueHHH k npsAtierry noucit^. 
,E* 6cr.so patiH'.if: f jzitohv* wit /\o»*y:?si-iT, ho onytfArt- 
ncc/i-3 nee. 

r L* AOKyMSHT, r-cv-'cpraiauVrtH tc:.'.H-3:-::ao npuTrcfr- 

c jo ycrr':c^'0«:sH Aa*f:/ ivC/i'.i^su.hm ^}/;ro- 
ro ccfc.\noM~.:o ACKy^sHTa, a Taiouo o Apynix 
u,o/inx (ksk y» r . ^rs J o). 

.0* aojivkUht, orr.ocrtuiiiicR k ycTHOMy p-icxpSaiTtra, 
ii;>H«cncsi'n!3, Bt ! Cian!CO Hi- A- 

t P" Ao.t/s-sht, o."iy(5.i»:\OBaHHUfi A" A n *i*u uoh\avhu- 
j.-'jahoh noAa^'ii, ii-'j nocio :.i ,icnp:.u^;i;a« 
More rcpn^yw r-r ora. 

I V . : i G C T O ^ t~ :~ • f ; O « r T fi 



S T* CO/IDO H03AHHM ACKVM9MT, 0ny{5r,!!KCGSMHb!^ 
TOCiiO AHTbl lieiltAVHapOAHOH nOA«MM 

AaTbi npiiop::reTa ti no r«opo u .amhH 3Hri2!ty J ho 
npucoAv.^jc^ A/i^ no:-s-:v.aHHH np:iHUMna kah tco- 

PHM, II'; KOTOpUX OCl'.OL'L.'UaeTCfl H3D6pCTtiHWe. 

,X* AenyM^^rr, hv«*oiv;*m M?.s;*jo/^e 6/ , .f*.3 j -:oc oihoiud- 
H!^ k np "-v;t.iC'Ty r cc^.^JieH^-jo Mno^p^DTCH^o 

.V* AOity*iChv, HJ'SKsm'-l m^hoo^oo 6/i^3*coo othouj8- 
hhq u ripnAMOTy nv . >:a; AOKyweHi c cossraHHM 
c OAHMH wiiii hc:a:o;.',:u; ,',ri noAo6Hr*i.:H AOKyp^ii- 

/sew «r o i rjcfipoTt' "i , t? - ? :oo coM6T@ o aoajui jo 
6htd OM^ijxAiiO r r >"." ; cO^aAaioturjro rioanu- 

H«?.^^ B ^CiHHOfl cO;--CTH TOXKHKH. 

" AOHy^-'rfiT, r J 8r.jiioiv"." : .c;: ^ashom oAHoro h roro 



/: -na AoficTBHTO nsworo ?y fe^piucHf.r: ^o.MAyH^poA 15 -^ 

03'^aiipeJia 1990 (03.04.90) 

ISA/SU 



AaTa OinpxbKH. MacTc;.*:v-io oTM^Ta o MOXCAynapoA- 

24 anpejta 1990 (24.04.90) 



— B..Bap^QJio MeeB 



tDopwa I J CT/I5A/210 (RTOpoR jmct) (mnsapb 1085r.) 



nPOflOJimgHHE TcKCTA, HE nOMgC7H3UJErOCg HA BTOPOM X1MCTE 



Mew^yHapoflHafl *BKa ^HJT/STJ 89/00228 



£PM 3K(^MEHTAIILH0M H TEOPETMECKOl! 
PEMEKTPOH", o350O-i5(B f pSSjC 



3-5,12,13 



V. ;_| 3AMEHAHH3, KACAK3IHHECS1 gbiaBJIEHHblX nYHHTOB OOPMyjIM, HE nOfjnEJKAUjHX nOM^ 



?S^5) 0 ^5rSr~ HeKOTOpUX nyHKT0B *W » COOrSSTCTSHH 

T. K. OHM OTHOCflTCfl K 06T=eKTaM, no KOTOpblM KaCTCiiLLJHH 



i. |j nyHKTu cpopMyjiu mm 



OpraH He npoaoijHT nonc« t a hmghko 



2. jj RyHKTbi cJsopMyjibi MNs 



T. K. OHM OTHOCflTCfl K H3CTHM MejKAyHapOAHOH 3aflBKH, 



nyHKTH 4.0PM7.1BI NN. T.K. OHH HMS^Cfl SaBHCHMBIMH IiyHKTaMH 

6.4U)rcT BneHbI B COOTOeTCTBI ™ co BT °P bIM H tP^hm npeflnoHceHHHMH npaBima 



VI. |_j 3AME4AHMfl, KACAtOU^ECa OTCyTCT3Hfl EflHHCTBA M30EPETEHMJJ 2 



B Hacroflotefi MewflyHapoAHoii aansKe MejKAyHapoflHb.fi noncKOBb.fi opraH swhbh/j hbcko^ko m3o6p©t€hmm: 



1 ' U Lfi^eVT SnvTn^n 0;,HHTeJ,faHb,e n0UJ/,HHb ' ("P^bl) 6b.„M yn^aM6HU CBOSSpeMeHHO, HaCTOfl- 

MOWHrnpoBecTH^oHCK? A MCK6 0X8aTb,BaeT Bc6 *o P Myji« naoSpeTeHHH, ho'icdtopm, 

2 ' JtoLhA o^ 6 ?o 5 tp«n^oo 0n0;iHHTe;,bHb)e nou, ^ MHU (TapMcfcu) 6b.™ yniBieHU csoeepeMeHHo. Ha - 
k£opT o°^ — Te ™ *W« aa 



3 - 111 b, ^r n ^ IHi r MhHb,e nouJJWHbl ( T apH«b.) H e earn yruiaieHu cBoeapeMeHHo. C/ieflOBarejibHO, 



4 " 1-1 InoaRn S w S a o f I^!? T " *°P M y j1u - n ? KOTopuM npoEOflHTCH riowcK, MoryT 6wTb paccMOTpeHu Sea aaTcaT, 
°H D b Kanofi f^6 O fl nnn^ H T faH0t1 - n0UWHH0fi ' M ewflyHapoaHb.fi noHCKOBb.fi opraH ne npefliiaraer yn/ia- 

KaKOH-^MOO flOOOilHHTejlbHOH nOUWWMbl. 

3aMeMaMMH no B03pa/K9HMio 

□ yn^ara flonojiHHTejibHwx nouj/inH (TapncpOB) aa nowcK conpoBOJKfla/iacb BoapaweHneM aaRBHTeiifl 
|_i ,yn/;aTa flonojwHrejibHbK noujJiHH (TapHfloe) aa no*cK ho conpoaowfla^acb aospaweHHeM aasBHTe/ia 



fflopMa PCT/IS A/210 (AomwiHMTMhHHfl AMCT (ajXaaeap,, I985r.) 



